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Abstract: Clove, the dried buds of Eugenia caryophylata Thunb;, showed the strongest antioxidant activity among 87 kinds of medicinal
and edible plants in our previous researches. In this research, the anti-Low-Density-Lipoprotein (LDL) oxidation modification of clove was
studied by determining the yield of M alondialdehy de and using bio-assay guided method and copper sulfate induction. The results showed that
the appropriate concentrations of copper sulfate and LDL were 3 mmol/L and 4 mg/mL, respectively. The crude extract and different fractions of
clove possessed strong anti-LDL oxidation activity. The inhibition efficiency of ethyl acetate fraction was higher (85.2940.02)% than that
extracted by ethylacetate n-butyl alcohol and water. The inhibition rate of ethy| acetate fraction on LDL oxidation modificationpresented a good
dose-effect relationship. There are eight kinds of ingredients in effective fraction through TLC analysis.
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Fig.1 The concentration relationship betweencopper sulfate and
LDL
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Fig.2 The anti-LDLoxidation modification results of Clove crude
extract
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Fig.3 The anti-LDL oxidation modification results of clove
different polar parts
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Fig.4 The anti-LDLoxidation modification results of different

concentrations of ethyl acetate fraction
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Fig.5 The results of effective parts delay LDL oxidation
modification
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Fig.6 The TLC analysisof effective parts composition of Clove
3 ZEig

3.1 TBARS PPMMAE R, LDL S FRH & B AN =

43 %124 50 uL. 4 mg/mL #1550 pL. 3 mmol/L.

[6] Politeo O, Jukic M, Milss M. Comparison of chemical
composition and antioxidant activity of glycosidically bound

2067

3.2 TEMSEYNT LDL EAEIHE AR R H fe
77, 1£ 0.3~0.5 mg/mL JE R HANHIEE 772 I R4 1)
BHHR R

3.3 I AYIE G R I LR CEEAE 9T A
LDL FAiEmARGERAL, T &H) LDL A iEimig
P EEAEAE T2 ERAL

3.4 TEHEAMIHAA 1.0~2.4 mg/mL JEE AT LDL
At BA IRE AR 77, HEMH RIFHESR
3.5 WE N 10, 1.2 524 mgmL T E&HHRERAIRER
LDL SEALEMEEFE S MDA UG {E H FAS [a] 4351 7E K
15, 18 521h,

3.6 I EHARGLIZ HSF A T AEEARM
AHILDLE B RE /), HEE NS IR KBt LDLEAL,
M HTAS T fE £ it B E A Al

e AR

[1]- Libby P, Ridker P M, Hansson G K. Progress and challenges
in translating the biology of atherosclerosis [J]. Nature, 2011,
473(7347):317-325

[2]  FhIEFL 6 RO b 2505 VA SR FERE AL ISR R ATT ST 1 e
[30: 7 = &5 5o i 10 7975 2% ., 2008,6(11):1326- 1327
Sun’C, Kong F, Chen G L. The experimental progress of
prevention and cure on artherosclercsis of traditional Chinese
medicine [J]. Chinese Journal of Integrative Medicine on
Cardio-/Cerebrov Ascular Disease, 2008, 6(11): 1326-1327

[3] VLARAE R, il R 55 T H TR TZ S 4t
SEATEPERT FE[T). AL AU 11,2010,41(1):132-138
Jiang S H, Wang S Y, MaH L, e al. Extracting Technology
and Antioxidant Acivity of Bioactive Components from
Clove [J]. Transactions of the Chinese Society for Agricultural
M achinery,2010,41(1):132-138

[4] Jiang S, Li H, Ma H, et al. Antioxidant activities of selected
Chinese medicinal and edible plants [J]. International Journal
of Food Sciences and Nutrition, 2011, 62(5): 441-444

[5] VLfEHE BENS, B 5 T B A E PRI R N L H
¥ 0% HG i A 1 5 [3]. A b BL B 2 i 2012,43(007):
149-155
Jiang S H, Cai Z P, Liao L, et al. Extraction of Antioxidants
from Clove and Effect of Artificial Gastrointestinal Juice
Immersion on Its Antioxidant Properties [J]. Transactions of
the Chinese Society for Agricultural M achinery, 2012, 43(007):
149-155
and free volatiles from clove (Eugenia caryophyllata Thunb.)
[J]. Journal of food biochemistry,2010,34(1):129-141



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.9

[7]

(8]

(9]

[10]

[11]

T B3R, B TR A, 25 T AR AR 7 TR TE P,

b AU 3], 2012,43(10):131-137

Shen Y G, Cai Z P, Jiang S H, et al. Antioxidant Activity of
Non-volatiles from Clove [J]. Transactions of the Chinese
Society for Agricultural M achinery, 2012,43(10):131-137

Ren G, Rudenko G, Ludtke S J, et al. Model of human
low-density lipoprotein and bound receptor based on cryoEM
[J]. Proceedings of the National Academy of Sciences, 2010,
107(3): 1059-1064

Mitra S, Deshmukh A, Sachdeva R, e al. Oxidized
low-density lipoprotein and atherosclerosis implications in
antioxidant therapy [J]. The American joumal of the medical
sciences, 2011, 342(2): 135-142

Zhang Z, Chang Q, Zhu M, et al. Characterization of
antioxidants present in hawthorn fruits [J]. The Journal of
nutritional biochemistry, 2001, 12(3): 144-152

Jiang S H, Wang C L, Chen Z Q, ¢t al. Antioxidant properties

[12]

[13]

[14]

of the extrad and subfractions from old leaves of Toona
sinensis Roem (M eliaceae) [J]. Joumal of Food Biochemistry,
2009, 33(3): 425-441
Wieland H, Seidel
precipitation of low density lipoproteins [J]. Journal of Lipid
Research, 1983, 24(7): 904-909

BEHRIR, HH BT, B0 A A TSRS SRR LD L
AAAER ISR [0] 244274, 2001,36(2):108-111
Huang L J, Tian G Y, Wang ZF, et al. Studies on the
Glycoconjugates and Glycans From Lycium Barbarum L in
Inhibiting Low Density Lipoprotein (Ldl) Peroxidation [J].
Pharmaceutica Sinica, 2001, 36(2): 108-111

Sz 8, E AT, et = b R INBU R B G Y Ok
BERCRBTFL[] £ fn 5 H14k,2012,28(5):155-158

Nie Q Z, Xia YB, Zeng X N. Study on anti-oxidative effects of
3 natural anti-oxidants on chilled rabbit meat [J]. Food &
M achinery 2012, 28(5): 155-158

D. A simple specific method for

2068



